Neonatal inflammation is associated with perinatal brain damage. We evaluated to what extent elevated blood levels of inflammation-related proteins supplement information about the risk of impaired early cognitive function provided by inflammation-related illnesses. From 800 infants born before the 28th week of gestation, we collected blood spots on days 1, 7 and 14, for analysis of 25 inflammation-related proteins, and data about culture-positive bacteremia, necrotizing enterocolitis (Bell stage IIIb), and isolated perforation of the intestine, during the first two weeks, and whether they were ventilated on postnatal day 14. We considered a protein to be persistently or recurrently elevated if its concentration was in the top quartile (for gestational age and day blood was collected) on two separate days one week apart. We assessed the children at 2 years of age with the Bayley Mental Development Index (MDI). The combinations of NEC and ventilation on day 14, and of bacteremia and ventilation on day 14 consistently provided information about elevated risk of MDI <55, regardless of whether or not a variable for an elevated protein concentration was included in the model. A variable for a persistently or recurrently elevated concentration of each of the following proteins provided additional information about an increased risk of MDI <55: CRP, SAA, IL-6, TNF-alpha, IL-8, MIP-1beta, ICAM-1, E-SEL, and IGFBP-1. We conclude that elevated blood concentrations of inflammation-related proteins provide information about the risk of impaired cognitive function at age 2 years that supplements information provided by inflammation-associated illnesses.
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Introduction
Extremely preterm infants (born before 28 weeks of gestation) are at a ten-fold increased risk of cognitive impairment compared to full term infants (Johnson et al., 2009 ). The underlying structural brain pathology is probably diffuse, but one component consists of periventricular white matter abnormalities that can be identified during the first postnatal weeks using ultrasonography or magnetic resonance imaging (MRI). The periventricular echolucent lesions correspond to histologically defined cerebral white matter necrosis (Paneth et al., 1990) . These lesions, as well as MRI evidence of thinning of the corpus callosum, loss of periventricular white matter volume (Woodward et al., 2006) , low hippocampal volume (Thompson et al., 2008) , and increased apparent diffusion coefficient in the white matter (Krishnan et al., 2007) , predict cognitive impairment evident years later.
Epidemiologic studies repeatedly link perinatal infections and inflammation with later childhood brain dysfunctions, including cerebral palsy and cognitive impairment (Dammann and O'Shea, 2008; Malaeb and Dammann, 2009; Shatrov et al., 2010; O'Shea et al., 2012) , while experimental models that initiate systemic inflammation with lipopolysaccharide document later brain structure alterations and brain dysfunctions (Wang et al., 2006) . Based on such models, molecular mechanisms that lead to perinatally acquired periventricular white matter damage include aberrant activation of developmentally regulated apoptotic pathways and microglial activation (Kaindl et al., 2009) . Acutely, these lead to axonal damage and depletion of oligodendrocyte precursors, and subsequently to damaged subplate neurons, disordered white matter tracts, and reduced brain ''connectivity.''
